
]~P Cover Sheet

Proposal Title: TUOLLrMNE RIVER SEDIMENT MANAGEMENT PLAN
AppLicant Name: Sedimentation and River Hydraulics Group. T S C. Bureau of Reclamation
Ma~l~ng Address: ~-8540. Building 67. P.O. Box 25007. Danver~ Colorado, 80225-0007
Telophone: 303-445-2550 (C. Ted Yang~303~145-25~ (Peter I. Murphy)
Fax: 303-445-6351
Emall: tyang@ do.usbr.gov vmurphy @ do.usbr.~ov

Amount of funding requested: $27%000        t’or    2      years
Indicate the TolYlC for which you are applying (check only one box).

[] Fish PassagetIrish Screens [] Introduced Species

[] Habitat Restoration [] Fish ManagemenffHatehery

[] Local Watershed Stewardship [] Enviranmantal Education

[] Water Quality

Does the proposal address a specified Focused Action? X    yes -no
What county or counties is the project located in? _Stanialaus and Tuolumne
Indicate the geographic area of your proposal (check only one box):
r~ Sacramento River Mainstem t3 East Side Tdb:

[] Saeramertto Tdb: [] Suisun Marsh and Bay

[] San Joaquin River Mainstem ~ North Bay/South Bay:

[] San Joaquin Trib: c~ Landscape (entire Bay-Delta watershed)

[] Delta: [3 Other:

Indicate the primary species which the proposal ad.&esses (check all that apply):

~ San Joaquin and E~.st-side Delta[] Winter-run chinook salmon
tributaries fali-t’an chinook salmon

~ Spring-tern chinook salmon ~ Lat~fall run chinook salmon

~ Fail-run ohinook salmon c~ Delta smelt

~ Longfin smelt m Splittall

[] Steelhead trout ~ Green sturgeon

rn Striped b~ss ~ Migratory birds

~ All chinook species [] Other:

[] All anadromous salmonids

I --01 3557
1-013557



Specify the ERP strategic objective and target (s) that the project addresses. Inalude page
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The apolicable Strat¢~¢ Ob_iecfives for tins sediment manazement plan are subsets of the 1999
~a’ategic Objectives (ERP. Volume 1. ~aggs 54. 72-73. 80. 89) as anolied to the Tuolunme River:
1) Make sure that high flows occur freouentlv enough in the lower reach to maintain channel and
flood plain ge0lrletrv and fiver-bed-sediment train-size distributions favorable to chinook
salmon; 2) Restore m-avel sunolies to the uvstream end of the lower reach of the Tuolumne
River._ius! downstream from the La Grange Reservoir and restore the natural sediment transt~ort
processes ~on~ the iower reach: 3) Increase the extent of freely meandering reaches and other
pre-lgSO Fiver chatmel forms: 4) Re-estabY~sh f:rannent inundation of the flood plains of the lower
reach by removing, breaching, or setting back levees and by orovithng releases from La Grange
Dam canabl¢ of inundatin~ the flood nlains. The sediment management plan will guide the
app!~¢~ion of ongoing and oossible additional oroiects to meet these Strategic Oinec~ives,
especially obiective ~2. The sediment management elan is a direct resounse to the Course
Sediment Smxolv Target. omgrammatic actions, stage 1 actions and rationale described on page
435 of ERP. Volume IL However. the sediment management elan for the lower re~h must also
address the river channel and flood plain geomelry, the riverbed sediments and inflowing
sediments (if any). and the fiver hydrology as one integrated fluvial transoort system for both
vf~ter and sediment. Therefore the plma is ti_~htly linked to other targets,
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EXECUTIVE SUMMARY

Proiect Descrivtion The Tuula~� R~vcr Sediment Management PI~ ~s pcopos~ ~ ~b~
a) ~e natural sediment ~spo~ ~ong the r~h of the Tuol~e River betwee~ New Don Ped~
Rese~oir m~d ~e junction with the S~ Joaq~n River (~e lower ~ach, a~ut 52 miles long), b)
¯ e p~nt state of segment tr~spoa in ~t re~h ~ ~fee~d by hum~ endovo~, c) ~e
ch~ges needed to ~turn the dverb~ to a dyn~c con~fion equal or close to its na~ state,
~d d) ~e steps required to monist th~ return ~d evfluate the success of the projects involved.
Gold ~ning, ~avel mining, d~s ~d flow diversions have ch~ged ~e rivedne ~d dp~an
~vi~nments by inter~pting the natural sediment movement ~d de~ding the na~ ~bitms
of the fish ~d other ~i~s that depend on ~is dyer. ~e m~agement pl~ will use computer
models for the sediment tr~spo~ wi~ the reduced water flows witch the low~ ~ach to provide
a pl~ for ~e mmediation of ~is ~ption of t~ n~rfl ~ent proees~s.

pdma~ Bialo~i~eolo~i~ Obtectives The S~amgic Go~ for t~s s~meat ~a~meat
pl~ is a su~et of the second got of ~e C~ED Bay-Delta ~o~ (Ecosystem Restoration
PI~, 1999 [ERP], Vol~e 1, page 1) ~ a~ to ~e Tuol~e ~ver: ~h~tlJtate the na~
fluvi~ ~n~fions (slowly ag~a~ng, me~dering, ~avel-~d; ~luvifl se~ent and wat~ flow)
of~e lower ~ch of the Tuolume ~ver to p~vide habitat for c~nook sflmon ~d 8t~lh~d
~out ~d the~ fo~ ch~. The ~plicable S~te~c Objecfiv~ fm t~s sediment m~agement
pl~ ~e sub~t~ of the i999 S~c Obj~fives ~, Vol~e 1, p~es 54, 72-73, 80, 89) as
a~li~ to the Tuolu~e ~ver: 1) M~e s~e ~t ~gh flows o~ur ~quently enough in the
lower re~h to ~n~n ch~n~[ ~d flo~ pl~ g~ ~d fiver-bed~ment ~n-si~
dis~butions favorable to chinook s~mon; 2) restore gravel supplies to ~e ups~ end of ~e
lower roach of the Tuolu~e River, just downs~e~ from ~e ~ Or~ge Rese~oir ~d msto~
¯ e nat~ s~ment g~ processes ~ong the low~ r~ch; 3) in~e ~e extent of ~ely
me~dedng ~hes and o~er ~e-1850 river ch~nel fo~s; 4) ~-estabfish ~nt inundation
of ~e fl~ plans of the low~ ~ch by ~moving, b~ng, or setfi~ back levees md by
provi~ng rele~s from La Gr~ge D~ capable of inundaOng ~e flood plans. ~e segment
m~agemen~ pl~ will ~de ~e application of ongoing ~d possible ad~fionM projects to meet
¯ ese SUategic Objec0ves, especi~ly objective ~

The s~ent management plan is a ~t ~sponse to ~e Course Segment Supply T~get,
pro~af~c ~fions, stage 1 actions ~d ration~e de~fib~ on page 435 of E~, Vol~e ~.
However, ~e sed~ent m~agement pl~ for the lower reach must ~so ad~ess the ~ver ch~nel
~d flood plan g~met~, ~e river~d sed~ents ~d ~owing segments 0f ~y), ~d the fiver
hy~olo~ as one integr~d flud~ ~spo~ s~tem fo~ both water ~d sediment.

~ ~e m~ cost of ~e project is $279,~. The proj~t is divided into two ph~es, the
~velopment of the sediment m~agement pl~ in fisc~ ye~ 20~ ~d ~e monito6ng of the
progress of implemented s~iment-~agement proj~ts ~ fisc~ ye~ ~1.

Adver~ and Third Pa~ ~ac~ The grovel pit oper~rs ~d the wa~r supply agencies ~d
i~gation dis~icts may have ~ird p~ ~pacts of ~e pmjec~ propos~ in the sediment
m~agement pl~ but no ~pacts in the development of that segment pl~.
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Apalicant Oualifications Chih Ted Yang (Manager, Sedimentation and River Hydraulics
Group) supervises and directs the Sedimentation and River Hydraulics Group of the Technical
Service Center, U. S. Bureau of Reclamation. He received the Doctor of Philosophy degree from
Colorado State University in 1968 and is a Pmfessional Engineer registered in Colorado.
Dr. Yang is the author era recent text book, Sediment Transport: Theory and Practice, the
author of morn than 100 publications on sedimentation and river hydraulics, and an advisor and
expert consultant to 13. S. government agencies, the United Nations, and foreign government
agencies on water resources projects. He is one of the original authors of the Generalized Stream
Tube modal for Afluvial River Simulation (GSTARS) 2.0 sediment model He will be a technical
expert for this project.

Peter J. Murphy (Hydraulic Engineer, Sedimentation and River Hydraulics Group, Technical
Services Center, Bureau of Reclamation) will be the team l~der (manager) for this project. He
mcelved the Doctor of Philosophy degree in Fluid Mechanics fi’om the Johns Hopkins University
in 1968 and is a Professional Engineer (Civil) registered in the Commonwealth of Massachusetts.
From 1968 to 1984, Dr. Mur0hy served on the faculty of the Civil Engineering Deparmaents of
three Universities: La Univereidad del Valle in Call, Colombia; Cornell University, and the
University of Massachusetts at Amherst. Since February 1998, Dr. Murphy has worked as a
hydraulic engineer in the Sedimentation and River Hydraulics Group of the U,S. Buree~ of
Reclamation. He has done a variety of tasks, including testing and improving the GSTARS 2.0
sediment-transport computer model, and assisting with and reviewing stream restoration projects.

Monitorinn and Data Evaluation Standard U.S. Geological Survey bed load traps and
suspended sediment traps will be used at six bridges, together with the flow rate measurements of
the U.S. Geological Survey at two gauging stations to measure the sediment transport rates along
the lower reach of the Tuolumrte River. The sediment transport data will be used to e:danlate the
annual mass balance of each grain size collected in the sediment samples. The tlmSS balances will
show how near the sediment transport is to dynamic equilibrium on a year-by-year and long term
basis. A fish counting station will be established at the East Modesto Road Ba’idge to identify and
count the migrating at-risk fish in the lower reach. The year-to-year history of the fish count will
be used to evaluate the success of the overall restoration efforts.

Lgcal Sut~nort/Coordthation with Other Proarams The Stanislaus and Tuohimne County

Boards of Supervisors and the Turlock Ixrigation District have been notified in writing of the
potential submission of tiffs proposal. Cooperation with the Tttolumne River technical working
group will begin if and when this proposal is funded.

Comnatfbilitv with CALFED Obiectives The Strategic Goal for this sediment management
plan is to rehabilitate the natural fluvial conditions (slowly aggrading, meandering, gravel-bed;
alluvial sediment and water flow) of the lower reach of Ihe Tuolunme River to provide habitat for
chinook salmon and stealhead trout and their food chain. The sediment management plan may
provide levee system integrity and flood control benefits along the lower reach of the T0niumne
River, but may also conflict with the needs of flood control. The sediment management #an may
prevent the degradation of the river channel and the undernrining of bridge foundations. The
sediment plan may conflict with the needs of water supply from the Tuohilnne River.

-2-
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PROJ]~CT DESCRIPTION

a. Proposed Scone of Work. The Tuolnrans River Sediment Management plan is proposed to
describe the natural sediment transport along the reach of the Tuolumne River between the New
Don Pedro Reservoir and the junction with the San Ioaquin River (the lower reach), the present
state of sediment transport in that reach as affected by human endeavor, the changes needed to
return the riverbed to a dynamic condition equal or close to its natural state, and the steps
required to monitor and evaluate the success of the projects involved. Gold mining, gravel
mining, daans and flow diversions have changed the rivefine and riparian env’:a’onments and
de~aded the natural habitats of the fish and other animals that depend on this fiver. This
sediment management plan is one part of the process of limiting the environmental damage
caused by these manmade changes and reestablishing habitats that approximate the natural ones.

The natural Tuohimne River was pert of the habitat for fish, insects, animals and plants. Ocean-
going chinook salmon spent the first part of th~lr lives in the fiver. The fiver supported a long
food chain that fed those salmon, and the salmon in turn fed bear and humans. The manmade
changes did not protect these life cycles, and many species native to the river are threatened or in
danger of extinction.

The gold mining left dredge railings in the river channel and on the flood plains of the portion to
the lower reach downstream from the town of La Grange. The gravel mining removed and
continues to remove spawning-bed material from the river in the portion of the reach downstream
from those dredge tallings. The reservoirs of Hetch Hetehy Dam, New Don Pedro Dam and La
Grange Dam reduced the flood flows of water and especially sediment that formed the natural
riverbed of the lower reach. The diversions from the fiver at the Hetch Hetehy reservoir for
municipal water supply and at the La Grange reservoir for agricultural irrigation also reduced the
flow rates in the lower reach.

Restoration projects supported by CALFED have already begun to return the fiver environment
towards its natural state. The Tudoek Irrigation District (TID) has two projee~ for channel
restoration and habitat improvement in the lower ~each of the Tuoluman River. The California
Departmenl of Fish and Game (DFG) has two smaller projects to improve the habitat near the
Basso Bridge, one of 16 bridges crossing the Tuolv, nme Privet in the lower reach. These projects
will partially remediate the effects of the gold and gravel mining.

However, human demands for water are high in Cafifomia and, therefore, the water supply and
irrigation dams will not be removed and the reduced flows of water through the lower reach of
the Tuohimne River will continue. These reduced flows can be managed to simulate a scaled-
down ve1~inn of the natural hydrology of the lower reach of the dyer. The reservoirs behind the
dams trap the sediment moving down from the Sierra Nevada, and so the water below the dams
no longer deposits sediment on the valley floor of the Tuotumne River as that river decreases its
slope and joins the plain of the San Joaquth River. The management plan for the sediment
transport with the reduced water flows within the lower reach will provide a plan for the
remediatinn of this interruption of the natural sediment processes.
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b. Prelect A~roach. Define the geometry and sediment of the natural (before 1850) riverbed
and the river’s hydrology, hydranlies, and sediment transport processes within computer models,
Connect these three processes to the naturM state of the armual spawning cycle of at-t:tsk fish and
the biological and environmental conditions affected by these natural flux~lal habitat processes.
Define the present state of the geometry and sediment of the riverbed and the present river’s
hydrology, hydraulics, and sediment transport within computer models, including the gravel
mining, dmns and flow divemions and ongoing restoration planning and projects-in-progress on
that reach of the Tuolurnne River. Define the various alternative sediment-related steps that could
be taken to return the river closer to its natural condition: move the active gravel tui~fing away
f!om the river, fill in-channel gravel pits and break other gravel pits’ connections to the river to
eliminate warm water habitat, reshape the river channel and flood plains of the dredge spoil sub
reach to form a main channel with meanders and flood plains, add gravel to the upstream portion
of the reach to balance any degradation caused by New Don Pedro and La Grange Dams, rim
flushing flows through the reach to cleanse gravel beds of most sands and other fine sediments
and form a gravel annor layer, etc. Recommend the best alternatives to implement the return to a
more natural river channel. Include in the management plan the hydrology of the 1995 Federal
Energy Regulatory Commission Order for New Don Pedro Dam and the potential U.S. Army
Corps of Engineers study of the channel capacity in the lower reach. Define the future states of
the river’ s hydrology, hydraulics, and sediment transport corresponding to these altemat’tves steps
within computer models. Clearly outline the projects needed to implement the best sediment
transport procedure and the two next-best procedures. Question the effectiveness of reduced
watershed erosion rates and sediment detention balms in reducing the load of fine sediments in
the lower Tuolumne River channel. Monitor the progress of the projects implemeuted to improve
habitat and evaluate their degree of success.

No construction methods or materials are needed for the development of this sediment plan.

Standard U.S. Geological Survey (USGS) stream-gauging and sediment-data-gathering
eqnipmeut, survey-grade global-positioning-system (GPS) equipment, and personal computers
will be used in this project. The specialized software needed for the hydrologic, hydraulic and
sediment transport an~yses are currently available to the Sedimentation and River Hydraulics
Group, Technical Services Center, Bureau of Reelanaation. One new GPS unit will be purchased
to complement one ex’tstirtg unit. The equipment, laboratory space and, office space of the Group
are located in the Denver Federal Center.

c, Pro~eet Tasks.
1. Data gathering (geometry, sediment, hydrology) to prepare computer models of fluvial

transport. Previous and present: smweying of cross secdons in reach, estimation of Manaing’s
"n" in reach, bed material sampling in reach mad reservoir deposits, USGS flow rate data at
gauging stations and reservoir discharge operating roles. Review any previous analyses.

2. Calibration and validation studies of computer models ( HEC-RAS, DAMBRK,
HEC6-T, GSTARS 2.0). Analysis by execution of computer models ( HEC-RAS, DAMBRK,
HEC6-T, GSTARS 2.0) to describe and understand natural processes and present-day processes.

3. Definition and comparison of various alternatives steps that could be taken to return
the river closer to its natural condition and recommend three methods to implement that return.
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4. Define the future states of the river’s hydrology, hydraulics, and s~diment transport
corresponding to these alternatives by analysis with execution of computer models ( HEC-RAS,
DAMBRK, HEC6-T, GSTARS). Write r~port.

5. Data gathering (g~ometry, sediment, hydrology, fish count) to follow the progress of
the sediment r~storation projects that are implemented and demonstrate the level of their success.

6. Evaluation by comparison of new stream morphology and its biota with the older,
larger giver and with the present-day river; evaluation by comparison of the new stream and im
biota with nearby undisturbed streams of the same size and fluvial morphology. Write report.

7. Project management by preparing financial and technical reports and supervising other
personr~el working on the project.

d. Project Phases and DeJiverables. Phase 1 :Writen report following tasks I through 4 with
appendices on disk containing data and computer input/output. Phase 2:Writen report following
tasks 5 and 6 with data appendix on disk. The two phases may be funded separately.

e. Table 1. Project Schedlde.

1 1999 1999

9. 1999 1999 1999 2000 2000 2000

7 ALL ALL ALL ALL ALL ALL ALL !ZLL ALL ALL ALL ALL

f. Location of the Prelect. The Tuolunme River .Sediment Management Plan covers the reach
between New Don Pedro Reservoir and the junction with the San Joaquin River, and herein the
reach between La Grange Dam and the junction with the San Joaquin River will be called the
lower reach. This planning project along the Tuolnmne River and New Don Pedro Re~rv&rr, lies
entirely within Tuolunme and Stanislaus Counties, California. It is shown in figure 1.

The Tl~olumae Rivur is a tributary of the San Joaquln River. The Tuolumne originates in the
Sierra Nevada and flows in a general westerly direction until it joins the San Joaquin River in the
Central Valley, approximately ten miles west of Modesto, California. Two large reservoirs on the
main stem of the Tuolurune River, Heteh Helchy and New Don Pedro, provide subslantial
regulation of the river’s flow in the reach downstream from La Grange Dam. Water is divertext
from the river at Hetch Hetchy Reservoir for municipal water supply and at La Grange Reservff~r
mainly for agricultural inigation. Thus, the flow of water in the reach covered by the Tuolumae
River Sediment Management Plan is controlled mainly by the reservoir operators and not by the
Tuolumne watershed’s natural hydrology.
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ECOLOGICAL/BIOLOGICAL BENEFITS

~, Ecological/Biological Objectives. The Strategic Goal for this sediment management plan is a
subset of the second goal of the CALFED Bay-Delta Pre~ram (Ecosystem Restoration Plan, 1999
[ERP], Volume 1, page 1) as applied to the Tuolumne River: Rehabilitate the natural fluvial
conditions (slowly aggrading, meandering, grovel bed; alluvial sediment and water flow) of the
lower reach of the Tuolmnne River to provide habitat for eiffnook salmon and steelhead trout and
their food chain. The sediment management plan is needed because gold mining, gravel mining,
darns and flow diversions have degraded the natural habitats of the chinook salmon and steelhead
trout native to the river. These fish are high priority, at-risk species (ERP, Volume I, page 177)
and the restoration of their habitat is important for their recovery. The primary expected benefit,
after the sediment management plan is implemented, is a substantial increase in the number of
these native fish. The secondary expected benefit, after the sediment management plan is
implemented, is a sediment transport process in or near dynamic equilibrium "along the lower
reach of the Tuolumne River, with "natural" gravel riverbeds neat the upstream end of the reach
and sand beds near the downstreara end.

The appficable Strategic Objectives for tiffs sediment management plan are subsets of the 1999
Strategic Objectives (ERP, Volume I, pages 54, 72-73, 80, 89) as applied to the Tuolumne River:
1) Make sure that high flows occur frequently enough in the lower reach to maintain chamtel and
flood plain geometry and river-bed-sediment grain-size disldbutions favorable to chinook
salmon; 2) restore gravel supplies to the upstream end of the lower reach of the Tuolumne River,
just downstream from the La Grange Reservoir and restore the natural sedimetu trattsport
processes along the lower reach; 3) increase the extent of freely meandering reaches and other
pre-1850 river channel forms; 4) re-establish frequent inundalion of the flood plains of the lower
reach by removing, l~¢eaciffng, or setting back levees and by providing releases from La Grange
Dam capable of inundating the flood plains, The sediment management plan will guide the
application of ongoing and possible additional projects to meet these Strategic Objectives,
especially objective #2. The assumption that these habitat improvements will substantially
increase the number of native fish spawning in the Tuolunme River will be evaluated by the
monitoring tasks of this project.

~ The sediment management plan will provide a long terra overview of the
effectiveness of four existing CALFED projects and may provide the motivation for additional
projects. The plan will examine the need for additional projects, propose those needed, and will
monitor the progress towards the development of a natural grevel-bed river of both the existing
and new projects.

The sediment management plan is a direct response to the Course Sedimeut Supply Target,
programmafie actions, stage 1 actions and rationale described on page 435 of ERP, Volume 1L
However, the sediraent management plan for the lower reach must also address the rive~" channel
and flood plain geometry, the riverbed sediments and inflowing sediments (if any), and the river
liydrelogy as one integraXed fluvial transport system for both water and sediment.
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The sediment management plan is linked to the Base Flow Target descrlb~d on pages 431,432,
434 of ERP, Volume II and the Flood Processes Target described on pages 437-438 of ERP,
Volume II. The desire to provide a natural riverbed and sediment transport ccglme must consider
and in¢lede the lif~-oycle flow-rate ne~.ds of chinook sahnon, stcelbead trout, and other biot~
Both the river morphology and the local lifo forms evolved in the historical hydrologic
environment of summer drought, winter storms and spring snowmelt runoff. The hydrology of
the lower Tuolurnne River is currently restricted to include the hydrology limits in the 1995
FERC Order for New Don Pedro Dam and may be affected by the r~commendation th~ the U.S.
Army Corps of Engineers conduct a study of the channel capacity in the lower reach of the
Tuohimn¢ River.

The sedimeat management plan is linked to the Stream Meander Targets described on pages 435,
436 of ERP, Volume I~ The plan will include the planning of the ongoing and future projects for
the restoration of a "natural,"meandering, gravel bed river.

The sediment management plan is linked to the Natural Flood Plain and Flood Processes target
described or, pages 43?, 438 of ERP, Volume H. The plan will include the planning of the
on going and future projects for the restoration of the flood plains of a "natnral," gravel bed river.

¢, .,qvst~m-Wlde gcosvsteru Benefits. The movement towards restoration of the historical
hydrology, sediment transport, and biota of die Tuolurrme River will move the downstream San
Joaquin River and the Ddta closer to its historical, natural slate. The mining of the gravel
deposited in New Don Pedro Reservoir will extend the useful life of the corresponding reservoir
storage capacity.

_t~. Coml~atibllltv with Non-Ecosystem Obleclives. The sediment management plan may
provide levee system integrity and ftoed control t~neftts along the lower reach of the Tuolmrme
River, but may also impact flood control operations, The sediment management plan may
prevent the degradation of the river channel and the undermining of bridge fmmdations. The
sediment management plan may have impacts on water supply deliveries from the Tuolumne
River,
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TECHNICAL FEASIBILITY AND TIMING

The Tuolumne River Sediment Management Plan is proposed in response to a "focused action"
for habitat restoration oa the Toolumae River in the February 1999 proposal solicitation package,
page 21: "’develop a sediment management plan for the Tuoltmme River that includes evaluating
course and fine sediment tr~msport and the need to augment gravel supplies, and is consistent
with efforts to restore the Tuolunme River corridor." No alternative projects were considered or
evaluated.

The Tttoturatae River Sediment Managemer~t Plau does not include any tasks that are k~own to
require environmental compliance documents, permits or agreemertts and there are no other
constraints that would impact the schedule of the project. There are no outstanding
implementation issues that would impede the development of this sediment management plan.

-9-
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MONITORING AND DATA COLLECTION METHODOLOGY

a. BiologicaFF~olo~ical Objectives. The primary expected benefit, after the sediment
management plan is implemented, is a substantial increase in the number of the native, at-risk
fish (chinook salmon and steelhead trout). The habitat restoration of the many projects included
in the sediment managemant plan is expected to increase spawning, decrease mortality caused by
poor food supply and predation, and facilitate travel both upstrenm and downstremn along the
lower reach of the Tuolun-me River. The secondary expected benefit, after the sediment
management plan is implemented, is a sediment transport process in or near dynamic equilibrium
along the lower reach of the T~olumne River, with "natural" gravel riverbeds aaear the upstream
end of the reach and sand beds near the downstream end. The second phase of this project
includes monitoring components for the sediment transport parameters and the fish populations
for the vatious implemented projects. The sediment management plan will include monitoring
components for the sediment transport parameters and the fish populations for the future, to-be-
implemented projects proposed in the first phase of this project.

b. Monitorin~ l?arameters and Data Collection Armroaeh. A fish counting station will be
established at the East Modesto Road Bridge to identify and count the migrating at-risk fish in
the lower reach. Standard U.S. Geological Survey bed lnad traps and suspended sediment traps
will be used at six bridges, together with the flow rate measurements of the U.S. Geological
Survey at two gauging stations ( Tuolumne River below La Grange Dam and Tuolunme River at
Modesto) to measure the sediment transport rates, define sediment rating curves, and infer the
sediraeut erosion/deposition rates along the lower reach of the Tuolnrane River. Experimental
bed load traps may also be used. Cross sections will be measured, and their riverbed sediments
~vill be sampled to define *he changes in channel and flood plain geometry and the spatial
distribution of sediment that occur as future fluvial dynamic processes operate on the lower reach
of the river.

e. Data Evaluation Avoroach. The year-to-year history of the fish count will be used to
evaluate the success of the overall restoration efforts. Evaluation will be done by comparison of
the fish count with that of the older, larger river and with the count of the present-day river;
Evaluation will also be done by comparison of the fish count with the counts of nearby
undisturbed streams of the same size attd fluvial morphology.

The sediment transport daXa will be used to calculate the annual mass balance of each grain size
collected in the sediment samples. The mass balances will show how near the sediment transport
is to dynamic equilibrium on a year-by-year and long term basis. The data will be compared with
the sediment transport computer model results to determine the level of accuracy of the model
predictions of the mass balance. The cross section d~ta also will be compared on a year-by-year
and long tertn basis to demonstrate dynm’ode equilibrium. The data will be compm’ed with the
sediment transport computer model results to determine the level of accuracy of the model
predictions of the changes in the geometry and sediment distributions,
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d. Table 2. Monitorin~ and Data Collection Information

ApproaCh
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LOCAL INVOLVEMENT

~, County Notification. The Stanislaus and Tuo]umne County Bom’ds of Supervisors and
Planning Departments have been notified in writing of the potential submission of this proposal.

b, Other Local Groups. The Turlock Irrigation District and the Tuolunme River technical
working group have been notified in writing of the potential submission of this proposal. The
TID already has significant CALFED funding for restoration work oft the Tuohirrme River and is
proposing to continue working on the river. The California Department of Fish and Game has
two smaller projects to improve the habitat near the Basso Bridge, one of 16 bridges crosgmg the
Tuolunme River in the lower reach. Cooperation with the TED and the other merabers of the
TaoIumne River technical working group will begin if and when this proposal is funded. This
cooperation will be the principal mechanism of interaction with the other entities work~rtg on
restoration of the Tuolumne River.

�. Local Owners. No local owners are known to be aware of the potential submission of this
proposal.

d. Pub lc O             If this proposal is funded, all water users, gravel pit operators, bridge
and levee owners, and government agencies that ca~ be identified as ",fffected by the sediment
management plan will be sent a copy of the final project-defiathg document. The Tuohmane
River technical working group will be the platform for informing the public of the progress of the
development of the sediment management plan and for obtaining public input relative to that
plan.

e. Pe    slo r c There is no anticipated need for written permission for property use

f. Third Party Impacts. The gravel pit operators and the water supply agencies and irrigation
distficts may have third party impacts of the projects proposed in the sediment management plan,
but no impacts ase anticipated during the development of that sediment plan.
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COST

a. Table 3. Tot~! Budget bv Tasks.

Task~ Dh’ect Direct Service Material and Miseellanvous Overhead Total
Labor Salary and Contracts Acquisition and other and Budget~

Hours I Benefits2 Co~ts Direct Costs Indirect
Costs

T~sk I 80 $3,032.00 $30,000.00 $8,000.00 $2~968.00 $44,000.00

Task 2 560 $21,224.00 $2,000.00 $20,776.00 $44,000.00

T~sk 3 560 $21,224.00 $2,000.00 $20,776.00 $44,000.00

Task 4 560 $21,224.00 $2,000.00 $20,776.00 $44,000.00

Task 5 560 $21,224.00 $8,000.00 $20,776.00 $50,000.00

Task 6 560 $21,224.00 $2,000.00 $20,776.00 $44,000.00

Task 7 ]20 $4,548.00 $4,452.00 $9,000.00

b_~. Table 4. Ouarterlv Budgets

T~sk~           Quarterly        Quarterly Quarterly ] Quarterly        Total Budgel~

Task4 $11,000.00 ! $22,000.00 $11,000.00 $~I,000.00

Notes: 1) The task numbers refer to the tasks identified in the section of this proposal titled,
"Project Description, c. Project Tasks."
2) Budget is based, on FY 1999 direct labor costs. The expected inflation correction was
4% per annum and that was included m the direct labor hours.
3) Costs per task aye based on estimates. The funding must permit transfers between tasks
and between budget quarters.
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Budget Budget Budget Budget FY 2001
Oct-Dec 2000 Jan-Mar 200l Apt-June 2001 July-Sept 2001

Task 1

Task 3

Task 5 $20,000.00 $10,0~0.00 $10,000.00 $10,000.00 $50,000.00

Task 6 $11,000,00 $11,000.00 $11,000.0t} $11,000.00 $44,000.00

Task 7 $1,125.00 $1,125.00 $1,125.00 $1,125.00 $4,500.00

Total $32,125.~39 $22,125.00 $22,125.00 $22,125.00 $98,500.00

Notes: 1) The task numbers refer to the tasks ider~tified in the section of this proposal titled,
"Project Description, c. Project Tasks."
2) Budget is based on FY 1999 direct labor costs. Tire expected intlation con~ection was
4% per annum and that was included in the direct labor hours.
3) Costs per task are based on estimates. The funding must permit transfers between tasks
and between budget quarters.

�. Management Costs by Management Task. The preparation of quarterly and annual financial
reports ( 4 hours per quarter) and the management and supervision of workers (12 hours per
quarter) are the two subtasks within the project management task.

d~ Explanation of How Overhead and Indirect Costs Are Calculated. Direct salary and
benefits (DS&B) are charged as an average over all the staff who work di~ctly on projects at the
Techrdcal Service Center. Ovcrhcad and indirect ~osts includo indirect labor and benefits (48 %
of DS&B), rent and utilities (32% of DS&B), and equipment and supplies (18% of DS&B).

e. Schedule of Ihe Payments far Tasks Accomplished.
The U.S. Bureau of Reclamation Technical Service Center uses a daily management in:formation
system to track project cost reporting. Bills axe sent to customers monthly, and therefore the
project funds could be author’tzed quarterly in advance. The quarterly reports will identify the
specific tasks completed during each quarter.
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COST-SHARING

There is no proposed cost sharing for the sediment management plan,

-15-

I --01 3574
1-013574



APPLICANT QUALIFICATIONS

a. Identity and Reanonsibilities of Workers. Chih Ted Ya~g (Mastager, Sedimentation and
River Hydraulics Group) supervises and directs the Sedimentation and River Hydraulics Group
of the Technical Service Center, U. S. Bureau of Reclamation. He will be the technical expert for
this project.

Peter J. Murphy (Hydraulic Engineer. Sedimentation and River Hydraulics Group, Tectmical
Services Center, Bureau of Reclamation) will be the team leader (manager) for this project. He
wi!l also be the principal engineer for the hydrology, hydrat~lic and sexliment transport aspects of
the project, as well as the operator and interpreter of the computer models and the author of the
project reports. He will be assisted in data collection and data ently by other staff members of the
Sedimentation and River Hydraulics Group,

b, Workers Oualifications and Exoerienue. Chih Ted Yang received the Bachelor of Science
degree in Civil Engineering from National Cheng Kun8 University in 1962. He earned the Master
of Science and Doctor of Philosophy degrees from Colorado State University in 1965 and 1968
respectively. He is a Professional Engineer registered in Colorado.

Dr. Yang is the author of a recent text book, Sedimem Transport: Theory and Practice, McGraw-
Hill, 1996, the author of more than 100 publications on sedimentation and river hydraulics, and
an advisor and expert consultant to U. S. government agencies, the United Nations, and foreign
government agencies on wamr resources projects. He is one of the original authors of the
GSTARS 2.0 sediment model.

Peter J. Murphy received the Bachelor of Science degree in Naval Architecture and Marine
Engineering from Webb Institute in 1962. He received the Doctor of Philosophy degree in Fluid
Mechanics from the Johns Hopkins University in 1968. He is a Professional Engineer {Civil)
registered in the Commonwealth of Massachusetts.

Since February 1998, Dr. Murphy has worked o.4 a hydraulic engineer in the Sedimentation and
River Hydraulics Group at the Technical Service Center of the U.S. Bureau of Reclamation. He
has done a variety of tasks, including hydraulic design of a rock drop structure and a bridge.
testing and improving the GSTARS 2.0 sediment-t~ansport computer model, dam-break
inundation studies, and assisting with and reviewing stream-channel restoration projects.

From August 1992 to Febluary 1998, Dr. Murphy worked as a hydrologist on the Bridge Scour
Project in the Ma.~sachusetts office of the U.S. Geological Survey. He did flood frequency
analysis for locations in the Commonwealth of Massachusetts and assessed the risk of bridge
failure caused by the undermining of the foundations during flood flows and conditions of high
scour of riverbed materials.

From 1984 to 1992, Dr. Murphy served as an eugineoring consultant providing a number of
studies of public-drirlldng-water distribution systems to determine the parts of the systems
affected by contaminated sources within those water systems. The results of two of those
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studies, th S0.nta Clara County, California and in Wobum, Mass~husetts, were used by public
health officials as the dose parts of dose-response environmental-health research projects.

From 1968 to 1984, Dr. Murphy served on the faculty of the Civil ]~ngineeriug Departments of
three Universities: La Universidad d~l Valle in Call, Colombia; Comall University in Ithaca,
New York; the University of Massachusetts in Amherst, Massachusetts. He taught courses in the
area of hydraulic engineering, supervised graduate students, and did research in the area of
sediment transport.

Th~ staff of t~ Sedimer~taton and R~ver Hydraulics Group a~e engineering professionals
specializing in applying the tools needed for solving r~servoir and river sedimentation problems:
hydrographic surveys of r~servnirs and rivers, s~dimon~ sampling and analysis, fluvial
geomorphology, steady and unsteady computer analysis of river hydraulic s, and computer
analysis of sediment transport. The experience of the Group includes sediment management and
f~var restoration studies on the Rio Grande in New Mexico and the Elwha Pdver in Washington.

~. Coldlic~ oflnterest. There are no potential conflicts of interest.
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State of Callfom~ DEPARTMENT OF WATER RESOURCES "rhe Re~ou~s Agency.

Exibit

ADDITIONAL STANDARD CLAUSES

Recycled Materk=b, Contractor hereby certifies u~der pen~llty of perjury that ~ (eoter ValUe or "0" here) percent of
the materials, goods and supplies offered or products used in the performance of this Agreement meets or exceeds the
minimum percentage of recycled matedal as defined In Sections 12181 and. 12200 of the Public Contraof Code.

~ever~blllty. ff eny provision of this Agreemerd is held invalid or unenforceable by any coud of final judsdlcffen, ;t is
the intent of the parties that all other provisions of this Agreement be onnstmed to remain fully valid, enforceable, and
binding on the pad|ee.
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STANDARD CLAUSES -
CONTRACTS WITH THE UNITED STATES
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United States Depamnent of the Intexior

BUREAU OF RECLAMATION

Sedimentation and River Hydraulics Group: D-8540
April 1, 1999

Wilton Fryer
Tudock Irrigation District
P.O. Box 949
Tudock, CA 95381-0949

Dear Nix. Fryer:

This purpose of this letter is to notify you, in your dual roles as an official 9¢ith the Turloek
Irrigation District and as the head of the teclmical working group concerned with the Tuolumne
River below the New Don Pedro Dam, that the Sedimentation and River Hydraulics Group will
submit a proposal to CALFED in response to the "Focused Action" for the Tuulunme River in
the February 1999 CALFED Proposal Solicitation Package. That proposal will address the need
for a "’sediment management plan for the Tuolumne River that includes evaluating course and
fine sediment transport and the need to augment gravel supplie~, and is consixtent with efforts to
restore the Tuolumne River corridor."

Thank you for informing me, in our telephone conversation of Marcia 30, that you anticipate that
you and/or your consultants will submit a competing proposal. Your brief description of the
history of the technical working group was also helpful. If the proposal of the Sedimentation and
River ttydraulies Group is funded, 1 will look forward to joining the technical working group and
supporting the overall restoration effort for the Tuolumne River.
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United States Deparanent of the Interior

BUREAU OF RECLAMATION

Sedimentation and River Hydraulics Group: D-8540
April 1, 1999

Tuolumne County Board of Supervisors
2 South Green Street
Sonora, CA 95370

Dear Board of Supervisors :

This purpose of this letter is to notify you, in your role as officials of Tuoltmme County, that the
Sedimentation and River Hydraulics Group of the U, S. Bureau of Reclamation will submit a
proposal to CALFED in response to the "Focused Action" for the Tuulumne River in the .
February 1999 CALFED Proposal Solicitation Package. That proposal will address the need for a
"sediment management plan for~ the Tuolunme River that includes evaluating course and fine
sediment transport and the need to augment gravel supplies, and is consistent with efforts to
restore the Tuolumne River corridor." If the proposal of the Sedimentation and River Hydraulics
Group is funded, we will took forward to supporting the overall restoration effort for the
Tuolumne River.

Pe~r J. Murphy, Hydraulic Engineer
Sedimentation and River Hydraulics Group
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United States Depam ent of the Interior

Sedimentntion and River I-[ydmulies Group: D-8540
April 1, 1999

Tuolmnne County Planning Departmant
2 South Green Street
Sonora, CA 95370

Dear Planning Department :

This purpose of this letter is to notify you, in your role as offieials of Tuohinme County, that the
Sedimentation and River l-Iydraulics Group of the U. S. Bureau of Reelamation will submit a
proposal to CALFED in response to the "i,ocused Aclion" for the Tuolumne River in the
Feboaa~ 1999 CALFED Proposal Solicitation Package. That proposal will address the need for a
"sediment management plan for. the Tuolumne River that includes evaluating course and fine
sediment transport and the need to augraent gravel supplies, and is consistent w~th efforts to
restore the Tuolumne River corridor." If the proposal of the Sedimentation and River Flydraulies
Group is funded, we will look forward to supporting the overall restoration effort for the
Tuohimne River.

Sincerely,

Sedimentation and River HydraulJ.cs Group
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United States Deparmtent of flae Interior

BUREAU OF RECLAMATION

Sedimentation and River Hydraulics Group: D-8540
April 1, 1999

Stanislaus County Board of Supervisors
1100 H Street
Modesto, CA 95354

De~ Board of Supervisors :

This purpose of this letter is to notify you, in your role as officials of Stanislaus County, that the
Sedimentation and River Hydraulics Group of the U. S. Bureau of Reclamation will submit a
proposal to CALFED in response to the "Focused Action" for the Tuolunme River in the
February 1999 CALFED Propo~,xl Solicitation Package. That proposal will address the need for a
"sedireent management plan for the Tuolurene River that includes evaluating course and fine
sedhn*nt transport and the need to augreent gravel supplies, and is consistent with effoets to

restore the Tuoltanne River corridor." If the proposal of the Sedimentation and River Hydraulics
Group is funded, we wiI1 look forward to supporting the overall restoration effort for the
Tuolumne River.

Sedimeatation and River Hydraulics Group
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United States Department of the Interior

BURF~,U OF RECLAMATION
RECLAMATION SERVICE CENTER

PO Box 25007

Sedimentation and River Hydraulics Group: D-8540
April 2, 1999

Stanislaus County Planning Department
1100 H Street
Medes~, CA 95354

Dear Planning Department :

This purpose of this letter is to notify you, in your role as officials of Stanislaus County, that the
Sedimentation and River Hydraulics Group of lhe U. S. Bureau of Reclamation will subffdt a
proposal to CALFED in response to the "Focused Action" for the Tuolunme River in the
Februmy 1999 C~D Proposal Solicitation Package. That proposal will address the need for a
"sediment management plan fo~" the Tuolumne River that includes evaluating course and fine
sediment transport a~ut the need to augment gravel supplies, and is consistent with efforts to
restore the Tuolumne River corridor." If the proposal of the Sedimentation and River Hydraulics
Group is funded, we will look forward to supporting the overall restoration effort for the
Tuulumne River.

Sincerely,

Peter J. Murphy, Hydraulic Engineer
Sedimerttation and River Hydraulics Group
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